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A Single inhaler for Asthma? 



Desp&e the avaUafrillty of highly e&ctive therapies, many pa- 
tients mm m\mm mntmm to suffer .symptoms and exscerW 
tiDf^ with eoasidenmle &srcptk>ft to their daily life (1). This 
may r^ect ij0dexdiagBQ^ and inappropriate therapy, as well as 
poor adherence to isguto prophykcdc therapy, Inhaled eortico- 
steroids are the mainstay of asthma therapy, but there is mm 
mmpsllmg evidence that addition of a Jong-acting inhaled 3 r a|>o- 
rnst (kA&A: ^kieterol or fomsotero!) gives better control in 
terms of reduced symptoms, smprwMhMg fanctkai, and remised 
exacerbations in patients with tml& t nK&krate* and pe^steni 
a&hma {2-4% This has led to the de^lopment of Mmd combination 
inhakrs (salmeierol/^y tsessone, Ibrmoteol/b^desamde}^ which 
axe now increasingly used in asthma management (5* 6), 

Combination inhalers axe more eorrvenien t to use* control 
asthma lower doses of eortkost erosus, ensure thai the cortico- 
steroid k nm discositmicd when the bxoaehod iiaior is used, and 
are cos* effective, There is a convincing : : scientific rationale f or 
giving an LABA and corticosteroid together, as they have com- 
pkntcntary actions m the complex pathophysiology of asthma 
and may enhance each other's effects si a xnoleeuiar level {?). 
H k normal practice to admbister these combination inhalers 
twice daily at a dose thas is related to the severity of asthma 
and to use a short^cti&g £ r agonist (SABA)> such as albuterol, 
as retired to relieve any breakthrough symptoms, Frequent 
use of the SABA indicates either poor compliance ox the need 
for a higher mamtensnce dose of the combination inhaler. A 
recently pnMshed large stndv (over 3,000 parents) attempted 
to achieve better, and if possible total, control of asthma by 
progressively increasing the dose of the controller inhaier (§i 
Control was more mmly and rapidly achieved with the saimet* 
eroi/8nncasone combination Inhaler than IMtkasone alone and 
at a lower total dose of inhaled corticosteroid, However* some 
patients required rather high doses of the combination inhaler 
to achieve satisfactory control of their asthma. 

This issue of the fvurmi (pp, 129-136) presents a new stody 
thM takes this approach a step forther (9). It had previously been 
shown shat forxnoterol conM be wed as a reliever medication m 
asthma, as it has a rapid onset of action wi th a Io^g1&r0nchodiia- 
tor effect, yet systemic side efeds arc of a simikr diiratioB to an 
SABA (10). In the mm double-bhnd eoaitoOed pars&ei group 
stts% {involvuig ov^r 2,30$ patients) fomotexol/bnoWnide com- 
bination inhaler was used as maMenanee therapy twice daily* 
but additional ptdss were osed as needed lor symptoxn relkf 
This was compared with the same maintenaBce dose and to a 
fourfold greater dose of htidasonid© alom, hoth mih terh^taline 
as needed. The remarkable > and somewhat unexpected* imding 
was tjjat the treatment withcomhltsationinhakr fox both mainte- 
nance and relief markedly reduced the number of severe emcer- 
badons {the primary outcome measnre) over the I-year treatment 
period cosnpared with the other treatnients, bm abo reduced 
the need for ami cortico^Seroids, hrt§>roved symptom control, 
and lung funthon compared with the other ixeaoneni regimens. 
A concern about this approach & that some patients might end 
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up mmg the comhixiation inljafer Ireqtientlv and liieretdre re- 
celve an ynaeceptabiy high dtm of inhaled conicosteroid. Bow- 
ever, this was not the ease, as the mean number of additional 
doses of combination -inhaler was mlv one do§€ ner dav and 
very few patients used high doses, Combination iahate have 
generally been less effective to chtkfres wth asthma ill), as 
LABA do 'not appear to haw sneh a larfe add-on effect In this 
study, children aged 441 years pZ% of sriidy pop\sktion) were 
also ixtdmied, b^t there k no jntoxrnatioTs provided on how they 
responded to the different treatment strategies compared with 
adults. 

How can these snrpmingiy good resnits be explained mecha- 
nisticaliy? Astiima is characterised by variable syniptcmss with 
day-to-day variafeility. One approach to deal with such varxabtlif y 
is by giving a high dose of combination inhaler to prevent the 
errjergence of syrnptoms, as adopted by the sahnetemi/flntica^ 
sone stndy (E). An alternative approach is to lnc^ase the treat- 
rnent at the time av^thjna worsens. We know from the careful 
analysis of asthma exaeerba irons in a large controlled trial that 
they evolve slowly over a few days (IS). IMs provides the oppox- 
ttmJiy to intervene before the exaeerhation ieveinps Mly.. It 
k now clear that doubling the maintenance dose of inhaled 
corticosteroid is insufficient to prevent an exacerbatioti (13% 
whereas n fotirf old increase is effective (2), and eonf armed by 
tlje present stndy. it is likely that the comMnatiorj khaSex not 
only provided an elective brorichodOator to relieve symptom^ 
bnt also a steroid at a time when it is needed. It is now emerging 
that mhaJed corticosteroids work much more rapidly than pre- 
viousty recognised, with significant antiin^ammator)' and bron- 
c^csprotective effee^ detectable after a few hours (i-4 v lS}» The 
reason why the additional rescne txeatment with the combination 
inhaler on top of the maintenance dose is so effective is presum- 
ably related to timing and its effect of "nipping in the >ud" the 
evolution of an exacerbation. It is likely that the corticosteroid 
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component is most importaBt in this respect, although this needs 
to be demons trated m a controlled irial using forrnotexol, rather 
than terbtitalme> as the rescue therapy. It may, however, be the 
combination of the two drup that is important, with stsnae critical 
mieraction between the LABA and the corticosteroid which 
enhances the Effectiveness of this approach. Father research is 
now needed to understand the molecular mechanism involved 
and whether this approach more effectively controls airway in- 
fSaxnmation, 

The study by O'Byrae and colkagues may lead to changes 
in the paradigm ofasthma management, where a single inhaler 
is used for both maintenance and rescue (9). : Tbk simpihles 
asthma therapy for the pa dents t^and the doctor) and is likely 
to improve compliance, ft also follows more closely what patients 
do m the i^eal world, where they tend lake more medkaticm in 
response to increased symptoms. It is also likely that this treat- 
ment strategy wih be more cost etfeetive as better contTol of 
asthma reduces the costs ol treating exacerbations and hospital 
admissions. We now need eftectiveness studies in the real world 
to see whether this simpMed approach k appheabk to treating 
asthma patients in the community (16}> 

Zonfal'Gf Jnttmt Stet&nwtit has setved pn Sckn^c; Mtimty towtis, 
tzc&>mi tectwfe fees ar>ci m^rch iun&ng for GfaxoSm^HKSi?^ Mtr&2em<st, 
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Therapeutic Hypercapnia: Careful Science, letter Trials 



Rcdud&g tidal voltages in patients wtth Injured Jud^s — : a strategy 
moci<ited vs^stii elevated carbos dto&Me— improve patient s^it- 
mml (l* 2), L&bomoT> f studies have documented benefits of 
fjypermp^k, wcli as somemechankms of actti>n (3^}> Mom- 
over, buffering hypereapsic scido&b attenuates- its .benefit aad 
hypoeap^ia cas^ be harm^l (6). All of the above suggests that 
hypercApma mtght soon evolve kts> a tesisbk dinkaJ therapy {?}. 

In the eyrrei?? isstse of the Journal {pp. 147^15?) y a paper 
from Larsg att<! coworkers >njeas a dose of disquiet iat«? this 
evolving carbon d^jstil? siqry '{8}> The. aitthofs have mvestigated 
an animaltnodel sepsis and Ibiifsd that their pank&jlar stotegy 
of permissive hvpercapnia m^essed — s^or dscre^ed— iiing in- 
fimumzxion (S) This ankk follows earlier re|x?rt of adverse- 
effects of hypereapma from the same gmup (9)^ raulfejpk s^dies 
of Its free radical yoehemistry {10}, and exterssive e^pariejice at 
& bedside— partie^iarly with ptimmaty m 'mimcrmhil hypei- 
JeriSiotJ. 

So there are two sides to l^e'&ypercapma story and a spectrum 
ofioterfjretauoas. The current stuidy Is siiperfidally at odds with 
several previous studies {5, iadudas^ some from our 

laboratory. THe worst possible approach wo^^d be to ignore or 
eoadetnis the new data because they do not fit with one f s prior 
ideaSv Tkfe woaid be aM^ek&ee, The appropriate approach is 
to review all the mfor?aatkH* carefully to U5iderstaji<t it Mly\ 

How then, do we learn from the eorrerit data? I see three 
question and three tesorss; First, ate Uie ^ndkgs of the carreist 
^itdy sttribotabk to hype?ca|?r3ia > or to the means of thieving 
it? Lang aad eolleBgtjes a^oested ■ stntmafe' to a strategy of "per* 
missive hypercapnia" by ksweritjg the respiratory rate, not the 
tidal volume (S), Of course, acfeieviag ^pennissiye hypfereapxiia 1 - 
by rediteiog respiratory rate is unusual at the bedside. In &ct, 
e&akbxm usuafiy reduce tidal volume, md to compensate, 
crease the respiratory rate. This mm he knportot, because low 
values of tidal volume, positive erid-expiratory pressure t «»d 
respiratory rate may cause atelectasis. Indeed, it has heeti sug- 



gested ihrst be^e^ts associated with osxe low tidal vohune strategy 
may actually be 4m tointntisic positive end-expiratory pressure 
tesiiitbg from the increased reapiratory rate (14), As well, the 
authors remind us thai m contrast to adding inspired carbon 
dioxide, hypovent^ation may result m xxmvm distribution of 
carbon dioxide throughout the hmg (15). Indeed, "therapeutic 
hypercapnja," through raising the arterial carbctn dioxide hy 
increasing inspired concejitratiorv, is not frequently practiced in 
the ^linicaf setting but has |>t^vo^ effecove in she laboratory 
(5). f inaHy, the a^thoa point oM that the use of 100% iaspired 
oxygen (B% a i eve! avoided hymostdmieians, might have exaeer- 
hated Mammatory e vents (1 6}> Therefore, in answer io the 0rst 
question, ail hypercapnia may not be equal, and the differences 
may in part be due to otner aspeefcs of the ventilaiory man^ge^ 
rnent. 

Second, what do we learn about the complexity of hypereap- 
nia? The current study expands our horizons regarding the 
pathogenic meahariisnis ass^oateci with eleva ted levels of carbon 
dioxide whieh can al ter the formation of peroxyrtitrite v and .result 
in either "reiativeiy protective^ or ^relatively it^unous" inter- 
mediates, The authors discuss the recent study by Laxtey and 
cosvorkers that demotmlTated proieetian against endotoxin- 
induced luaglnjury with added earbou dioxide (11), Whereas that 
stndy suggested thai the uitrotyrosiue formation might represent 
a reservoir that could "mop up" the more imk mtrate/nitrite 
intennediates in the jaag {11}, the eurrent study demonstrated 
thas Inhaled nitrfc oxide decreased tissue iit|ury (S), but without 
altering the formation of nitrotyrosine. Thm, in answer to the 
second question^ inhaled nitric oxide may lessen htng injury 
assoekted with endotoxin and hyperoapuia, and iiiussrates the 
iesson that nitroryrosine formatiou might be more a marker of 
injury than a pathogen. 

Third, what are the implications for rapid hnplementation at 
the bedside 1 There is an intense personai and professtoruil desire 
within all of m to get results for patients — and ^uidciy, This was 
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